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September 25. 1995 

Project Number 5563 

Mr J~rn Colter (Code 1823) 
Remedral Project Manager 
Northern Divis~on 
Naval Facll~t~es Engmeermg Command 
10 Industrial Highway VS#82 
Lester. Pennsylvan~a 191 13 

Reference Contract No N62472-90-0-1298 
CTO No 0223 

Subject N~trogen Add~t~on - Air SpargingJSotl Vapor Extraction P~lot Study 
NWIRP Calverton New York 

,ear Mr Colter 

In support of a pilot-scale air sparginglsoil vapor extraction system being conducted at the 
NWlRP Calverton. CF Braun is plannmg on applymg approximately 175 pound of ammonlum 
n~trate (61 pounds as N) solutlon to a test area at Site 2 on September 28 1995. (see Figure 1) 
The appl~cation would be in accordance w~th the Work Plan and is based on the fmdmg of no 
measurable levels of n~trogen In s~te so~ls Note that the test area was selected because of the 
presence of a free pioduct layer In th~s area Calculations on the basis for the appl~cat~on rate 
are attached 

As d~scussed. this letter 1s bemg faxed to Suffolk County and the New York State Department of 
Environmental Conservat~on for the~r review 

If have any quest~ons or require addltlonal ~nformation, please call me at (412) 921-8375 

Project ~ K a ~ e r  

cc Mr R Boucher (Navy) wlo attachment 
Mr D Rule (Navy) wlo attachment 
Mr S Lehman (Navy) 
Mr J McCullough (NYSDEC) 
Mr J Pim (Suffolk County) 3 

Mr J Farrell (HNUS) wlo attachment 
Mr D Hutson (HNUS) 
Mr J Trepanowsk~ (HNUS) 
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(CTO 223 - CALVERTON AIR SPARGING/VAPOR EXTRACTION PILOT STUDY I 

Proposed Nitrogen Addltlon at the end of month of operation. j 
I 

I 
I I 

I I ! I I i 
I I I I I 

Basis: /Add nutrients to  soils to  determine if biodearadation rates can be increased. j 

{Carbon dioxide concentrations in extraction wells will be tracked. i i 

I l ~x is t lng  soil data, collected at groundwater interface on 7/31/95 
I 
I 1 i ~ ~ e l d a h l  ~ i t i o g e n :  IND at all three locations I ! 

! 17. 41, 33 ma/ka I Phos~horus: ! I 

Determine nitrogen requirements based on oxvnen uptake and total quantlty of organics present. - . - - 
I 

I I I i 1 I 

ISet up a 80  x 80  foot test cell and control cell in the area of free product, see Flgure 1. 

Total auantitv of oraanics Dresent, wlth an estimated 2 lnche< of free Droduct. and 25% Dorositv 
I 

I I 
I I I 

I I 

-- 
~80'x80'x(2/12) 'x0.25x60 Ib/CF j / 16,000 /pounds of organics 

-- 
iAt a typical BOD to  organic ratlo of 2.7: 1 43,20O/pounds of BOD equivalent 

I i I I I 
I 

I ! 
I I .- 

Total nutrient requirements, assumlng only partial re-utilization of nutrients are I 
1 iNltroaen (as N). 5% of BOD: 2.1 60  i ~ o u n d s  1 I 

i Phosphorous (a PI, 1 % of BOD: i 4 3 2 / ~ o u n d s  ! ! 

Comment: This quantity of nutrients can not be directly added to  the system ~n one step. I 

'Therefore, estimate requirements based on one month of biodegradation. Note that 
:system IS also oxygen limited, and the availability of oxygen IS a limlting factor. 

i i i ! I i I 
/ O x v ~ e n  is currentlv beinn lntroduced into this area throuah two  air 1 I 

I 

I / iniect~on wells, each discharnlnn a~~ rox ima te l v  9 CFM. I 
I I 

iThls corresponds to: 1 i 1 i I I 
12 X 9 CFM x 0.075 Ib/CF x 0.21 (94 o x v ~ e n )  x 1440 minldav x 30  davlmonth 

1 i I ! I I I 

1 1 I j 

/Because of mass transfer considerations and non-ideal flow patterns, it is likely that 
lonlv a~proxlmatelv 1 0  to  20% of the oxvnen is beina used bv the svstem. 1 
I I i i I 1 

l ~ o r  a 1 0  percent utilization, BOD reduction IS: / I I 

I I 
I 1 225 /pound of BOD reduction/month I 
I i 
I I ! I 

I I I 

/ ~ ~ t r o g e n  requirement, @5%: 61 ipound of ni;rogen 1 
- I  Phosphorous, @ I  %: I . 12-/pounds of phosphorous 1 - 1 
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[ ~ o r  a 1 foot soil zone of blolog~cal activity, the equivalent soil concentration would be: I 
I 

1 Phosphorous = 19jmgIkg j i , 
i ! I 1 1 i 

I 

1 / ~ a s e d  on a 'cornoarison 'of the nutrrelnt reauiremints wi th an&tical results. 
I 

I 
I 

. - I 

inltroaen additron IS reaurred. but ohosohorous addition is not rewired. i 

l ~ h e c k  to  see what would happen rf all of the nitrogen enters the groundwater In mass. 1 . . - - 
jUse a 1 0  foot t h ~ c k  mix zone for the groundwater. I i 
I 
I I i I I ! I 

I I I I I 

IMax~mum aroundwater concentration: I 1 1 I 

1- I i I I I ! I 
I I 

I I 161 Ibs /(80' x 80'  x 10'  x 0.25 (poros~ty) x 62.4 IbICF) / I 

I l ~ o t e t h a t  a h m ~ t  for nltrates rn groundwater IS 1 0  m d l .  I 
I 

I ;Based on utrllzatlon and adsor~t lon,  nitrate concentrat~ons exceedlnn 1 0  mall  

I would not be expected t o  leave the facilrtv. However, add groundwater 

I :rnonltorrng for n~trates/nitr~tes t o  confrrm thrs conclusion. i I 
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